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RESULTS OF A SUMMER RECONNAISSANCE OF THE

HOLITNA RIVER BASIN, ALASKA, AUGUST 1985
by E. J. Collazzi

Personnel of the Alaska Division of Geological and Geophysical Surveys
Water Resources Section (DGGS/WRS) performed a reconnaissance-level study of
the Holitna River system in south@est Alaska in August 1985 to describe the
flow characteristics and water quality of the surface water in the bagin under
summer flow conditions. Information in this report can be used to assess
runoff conditions of the river system and to estimate the summer regimen of
this southwestern Alaska river basin.

The Holitna River basin encompasses approximately 6,560 miz, including
its major tributary the Hoholitna River, which accounts for approximately
37% of the total drainage area. Shotgun Creek and the Chukowan and Kogrukluk
Rivers, which flow from the Shotgun Hills in the Tikchik Lakes area of south-
west Alaska, combine to form the main stem of the Holitna, which meanders
through a 1-3 mi floodplain for most of the 130 river miles to its confluence
with the Kuskokwim River. The entrance of the Hoholitna River at mile 30 of
the Holitna adds considerably to the river's flow and below this confluence

the floodplain widens to include numerous sloughs and lakes. The mouth of

the Holitna River is approximately one mile upstream of the village of Sleetmute

on the Kuskokwim River.

The main stem of the Holitna River is a low-gradient stream with frequently

split channels and numerous point bars. Outer meanders typically feature steep,
grassy banks, frequently undercut by natural erosion. In the upper reaches of
the river, below the mountain streams that combine to form the main stem of the

Holitna, the occasionally vegetated point bars are primarily cobbles and gravel;

'DGGS, P.0. Box 772116, Eagle River, Alaska 99577.



on the lower half of the river sand and silt predominate. Spruce-hardwood
forest is the dominanc vegetation in the basin.

DGGS/WRS personnel navigated the Holitna River in inflatable boats from
the confluence of the Kogrukluk River and Shotgun Creek to its mouth in August
1985. Discharge, water-quality and stream-channel measurements were obtained
at sites omn the Kogrukluk River, Shotgun Creek, the Holitna River and seven
of its tributaries including the Hoholitna River. Cross-sectional profiles
were developed from survey measurements taken in the field and estimated
discharges under bankfull and flood conditions were calculated. This infor-
mation is summarized in the figures and tables included in this report,

The author wishes to thank M.A. Maurer and R.R.W. Ireland for their

assistance in gathering data for this report.
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Figure 3. Profile of the Holitna River and major tributaries, Alaska.
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Figure 4. Views looking downstream of channel cross sections, Holitna River basin, Alasks, August 1985 (cont.).
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Teble 1. Summary of ohserved discharge and cross-sectionasl data, Holitna River basin, Alaska, August 1985,

Crosa- Water- Unit
Bed Slope seckional surface Mean Max imum Mean Mastimum Discharge runoff
Data-collection site Date  Time materisl (ft/ft) area {Tt?) width (ft) depth (Ft) depth (ft) wvelocity {fps) velocity (fps)  (cfs)  (cfs/mi?)
1. Kogrukluk River above
Shotgun Creek-....... uaua.au 8/6/85 1130 cobbles, gravel 0037 147 83 1.7 2.8 3.6 5.5 627 1.53
2. Shotqun Criek above
Kogrulcluk River................. B/6/85 1300 cobbles, gravel .00za 260 94 2.6 4.2 1.7 2.5% 518 1.32
3. Chukowan (Swift) River.......... 8/6/85 1500 cobbles, gravel D012 268 133 2.1 4.0 3.4 9.1 1,390 1.64
4. Holitna River at Kashegelok..... BA6/85 163D cobbles, gravel .ahas 749 249 3.3 5.0 3.2 5.2 2,720 1.75
5. Bakbuk Creekearovvrcurararnrnna 8/7/85 0900 cobbies, gravel 040 50 56 1.0 1.7 3.5 5.1 194 2.23
6. Chuilouk River.. .. ... e ohls B/7/85 1230 cobbles, gravel L0015 87 &l 1.3 1.7 1.9 2.9 184 1.50
7. Holitna River below
Chuilnuk River...ooiiiueiviians B/7/85 1415 boulders, cobbles RiiE 1,990 208 2.3 17.5 1.6 3 3,470 1.42
8. Iaylor Creek...... vt e/7/85 1630 grevel .0052 58 942 0.7 1.8 2.0 5.1 237 1.35
9. Helitna River at mi. 68......... B/8/85 1130 gravel, sandg .0002 1,750 265 5.9 8.5 2.0 3.8 4,30 1.34
0. Tibnuk Crede .. ... o uiinianans a/8/85 141D sand, silt .Goos 541 ‘107 4.9 7.0 1.2 2.0 794 1.146
14, Ttulilik Creek...ciuiivianenasns 8/8/85 164D sand, silt 0001 123 i) 3.1 4.8 0.1 0.4 15 0.13
12. Hoholitna River.............. «.- B/5/85 0915 sand, siit .0003 1,670 311 5.2 12.0 1.3 3.0 3,260 1.33
13. Holitna River at mi. 17......... 8/9/85 1200 sand, silt =€ - Sﬁﬂb - - - - - -

aTotal width of two separste channels.
Estimate.
No measurement made.



Tatsle 2. Summary of calculated discharqe end cross-sectional data, Holitma River basin, Alaska, August 1985,

Calculated
Data-callection site Calculated bankfull charmcteristics MEF charscieristics Drainaqe basin characteristics® FPredicted flood
fross- Water- Cross- Maan HMean Area of  Area of q2 QSD froude
sectional surlace Mean Hax iqum Hepn sectional init annual minimum basin basin 2-year 50-year  number
areza width depth depth  velocity Discharge b area Dischargeb runcff Area precipg. Jan. temp. forested lekes flood © flood is/85
(i) {13) {re) {rt) {fps)  _ (efs) (re?) {cfs)  {efs/mi?)  {mi2) {in) °r) (%) %) {cfs) (efs)  fiow)?
1. Kogrukluk River sbove
ShotgQun Creek,. . ovvenrns- 362 14 3.z 4.2 5.7 2,070 670 4,700 1.4 411 24 -4 48 a9 3,600 4,790 g.a%
2. Shotgun Creek above
Kogrukluk River......-.. 934 243 3.8 8.1 6.8 6,330 1,670 7,580 19.3 353 24 -4 53 1} 3,400 B, 350 0.19
3. Chukawan (Swift) River.. 6688 1BG 3.7 6.3 £.7 3,160 938 5,960 4.8 127 24 -4 59 1] %,950 13,500 a.4%
4. Helitns River at
Kashegelok. .. oouvnennn. 1,193 285 q.2 [ 3.2 3,B50 2,920 12,700 8.2 1,550 24 -4 56 D 12,200 25,000 0.3
5. Bakbuk Creek..........00 28 0 1.1 21 3.0 364 21 1,040 12.0 B? 23 -4 1 1] T3 2,360 0.62
&. Chuilnuk River.......... 149 N 1.9 2.7 3.3 551 1,170 7,230 8.8 123 23 -6 13 1] 1,060 3,100 0.29
7. Bolitna River below
Chuilnuk River...eave.-- 2,490 231 ia.e 7.7 5.9 14,720 &,370 M,00 12.8 2,440 23 -4 [ o 17,800 35,400 0.09
8. Taylor Creeke.veneann,n 550 248 2.2 4.6 7.3 4,020 -e - - 176 23 -6 12 ] 1,490 4,150 0.42
9. Holitnae River mi.6B..... 2,230 295 7.6 8.3 3.3 7,380 4,140 16,800 6.0 2,800 22 -8 63 0 19,400 39,000 G.15
10. Titnuk Creek..uouernansa 1,080 126 B.5 1.9 4.7 5,050 1,720 9,430 13.9 685 22 -8 76 0 5,080 12,200 .10
11, Itulilik Creek..oovoun.-n 297 51 5B 9.5 1.2 362 612 47 8.0 118 22 -8 76 Q 284 2,970 a.m
12. Heholitna River........- 2,950 337 B.B 15.8 0.4 12,870 4,650 23,580 9.6 2,450 21 -0 53 2 13,800 28,800 G.10
13. Holitna River mile 17... - - - - - - - - - &,340 21 -10 62 1 35,400 §5,500 -

aDrainage-basin characteristics are used to celculate predicted 2Z-yr and 50-yr Floods by using Lemke's metbod {(1979), Mean annual precipitation and mean minimum January temperature from Lamice;
other characteristies planimetricelly determined from USCS topographic maps.

Approximste discharge for benkfull end MEF conditions are calculated from channel cross sections with the simplified slope-srea method (Rigos, 1979). The bankfull Slscharge indicates the
cmximum amount of fiow thot aay be expected without floodings MEF discharge indicates the maximum instantaneous pesk dischsrge st the site in recent years (Chiiders snd Kernodle, 1983),

A 2-yr flood has a 50-percent chance of being exceeded in a particular yese; a 5D-yr flood has a 2-percent chance of being excesded.

Froude number, a mathemstical reletionship between mean velocity, mean depth and the gravitational constant, is used to compare stetes of flow sk survey sites. In a rectangular channel, the
flow is trenquil if the Froude mmber is less then 1.0 and is rapid if greater than 1.0 (Dalrymple and Bengson, 1968},

No measurements made.
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Dala-collection site Date

10.
1.
12.
13.

. Kogrukluk River above

Shotgun Creek. ... ... oo ol 8/6/85
. Shotgun Creek abave

Koorakluk River.....c..veena-. .. 8/6/83
. Chukowan (Swift) River.......... 8/6/85

Holitna River at Kashegelok..... a/6/B%
0. Mukslulik Creek........oooooo. . 8/6/85
. Bakbuk Creek..ieeesianrsrnnanesns a/1/85
. Churlouk River-.....o.o..o.oiiy 8/7/85
- Halitnma River below

Churinuk River....voviriinavenen 8/7/85
. Taylor Creek.....covueierannn.nn 8/7/85

Holitna River at mi.&B.......... 8/8/85

Titmuk Creel..oovnviennronnanns 8/8/85

Ttulilik Creek.vovivinrvimrnnnan 8/8/85

Hoholitma RAVEL. . esurvarrsserns 8/9/85

Holitma River at mi.17.......... 8/9/85

B
o measuremant made.

Time

1200

1330
1520
1635
1915
Q900
1233

1426
1630
1135
1450
1700
0910

1140

Water

Lemperature
{oc)

12.7
12.1

12.4

J<L]

£.95

6.75
7.05
7.10
5.85
6.95
6.80

7.00
7.20
7.10
T.45
7.45

6.80

field water quality at selected sites, Holitna River basin, Alaska, August 1985.

Specific Dissolved % Dissolved Bicarbonate Air Barometric
conductance oxygen axXygen alkalinily Turbidity temperature pressure Discharge

{umhos/em 259C ) (mg/1} @ saturation (mg/1HCO%) {NTU) o) (in.) {cfs)
86 12.1 100 36.5 1.1 17.0 29.860 627

50 1.0 100 4.5 2.1 16.5 29.57 518
79 12.2 100 40.5 1.4 17.7 29.58 1,190

73 12.2 100 37.5% 1.8 17.5 29.5%5 2,720

53 1.3 98 23.0 B.7 - 29.55 -

58 1. 9% 29.5 1.3 0.5 29.14 194

77 10.6 106 46.0 2.0 13.0 29.25 164
63 11.3 100 33.5 2.3 15.5 29.23 3,470

94 10.8 100 58.0 2.9 10.5 29.20 237
72 1.1 100 39.0 4.2 11.2 29.60 4,310
140 11.2 100 88.5 5.1 16.5 29.61 794
163 12.1 100 0.0 3.0 17.% 29.62 15
95 10.2 93 56.0 5.5 g.5 29.64 3,260

o0 1.3 100 -8 5.6 10.1 29.56 -

10



